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Circuit substrate Assembly 
Functional Asymmetrical Cxrcu 

xncludin. a Mirror- Syx^aetrical Component Layout 

^ circuit substrate 
..e pre.en. invention a.es .o^^a^^..^^ 

assembly comprising pairs ot „ electronic 
,,.cuit substrates inclu.in. ^^'^^^^J^^^^ 

electromec.anica. co„nt ^^^^^^^^^^^ 

sy^aetrical to each °*e-, ^ ,1,3 preamble 

circuit substrate assemblies as set 

of claim 1 as >cnown from DE 39 04 771 CI, 

and US 5,612,777 in each case. 

..e ob.ecti.e forming t.e basis ^ ^ -rce^r::::" ^a 
explained, by way of an example, wrth 



to 6b. 



i^r^vc; use is made nowadays of 
- .or controlling car door ^ ..agra^atically 
electromecuanrc 1 loc.xng ^^^^ ^^^^ ^, 

.igs 3a or 3b B a P ^ 
a circuit substrate ^, 
car door respectively. 

25 , , 2- are plastics substrate parts 

..e circuit -bstrates 2 ar P^ ^^^^^ ^^^^^^^ 

m Which electric conductors are e ^^^^,„„,,^anical 

::::: :r::::e -rcuit substrates 

components to eacu 
30 2 ' . 

3a and 3b the components applied to the two 
xn Frgs. 3a and ^^^^^^ ^ 

circuit substrates 2 or 2 a electric 
S„x or SW1-, a second switch SW2 or SW2 a ^r ^ 
35 motor «1 or Ml ' , a second electric motor 
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The electric motors are each symbolized by 



motor 



- series — ^ rats ^s 
co..i.urin. the ^^^^^ , ,.,._han. and 

1 1' as shown xn Figs. cx . ^ tt^^^ 

:,ht-hana car door mirror-sv^etrical to ^^^^^ - 

the. on both sides of the motor vehicle posrtroned 

oriented „,irror-symmetrical to each other. 

■ nlane P is oriented between 

When imagining that a mrrror plane ^ 

-r-r/:: sir:":::: r tLJdne to 

irireL ^i-^ements the positions and orientations o. 
the c^onents mounted on the left-hand circurt 
are mirror-symmetrical to the positions 

.he components mounted on the right-hand crrcurt substrate 
2 ' . 

is particularly in series motor vehicle production that 
Tor reasons of simplifying material economy and cost 
ings in designing the variants there exists the mar.- 
that the number of component variants to be 
requirement that the minimized. This 

developed and held available is to 

lelns for example, that no specific left-hand and specific 
Tght- hand variant is to be provided in each case for th 
rigtit nan making use of 

^rriarian?:: ci;:!;: trcomple.ity retirements 
30 LirlllatLn and on the corresponding automated handling 

devices are also reduced in each case. 

instead, what is desired in series production ^^^T.Z 
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or M2-, t.e switches SWX ' ana SW2 ' and plu. S' as shown 
in Fig. 3b. 

^^;.^d<. their circuit-functional contact 

rs::::rare:;r::^ness, 

Pi,s. 3a and 3b are not „irror-syn™etr.oal to each othe.^ 
the identical eoto.s Ml in Fig. 3a and Ml .n F g. 



i . e 



other, they instead corresponding to each other. 

xn other words, .irror-symnetry exists as regards the 
, tLee ILnsional geometry o. the installation s.tuat.on 
L le.t-hand and the right-hand variant o. - -rc . 
substrate, whereas asy..etry exists as regards 
functionality of the circuit. 

0 oue to the components being identical as shown in left-hand 
and right-hand configuration this also results xn, rn the 
::!e o car door locKing devices, that for the .atrng the 
plugs and the wiring harnesses connected thereto a lef - 

installed on the left-hand and right-hand srde of the 
. le as regards its sy^etrical positionxng and 
::::::atio:i:: three-dimensional geometry, but which is 
.symmetrical as regards its circuit functionalrty . 

Since both circuit substrates as shown in Figs. 3a and 3b 
resigned exactly the ^ ^ ^ TfTr ra^re::: 

rrenHa::::^^^^^^ - - - -rv- 

3S tie Circuitry in the left-hand and right-hand e:^odrment of 
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-> 1 ■ for correctly contacting the 
the circuit substrates 2, 2 for corre 

tne circu circuit substrates 

left-hand and right-hand variant of the c.rcui 
2, 2- in accordance with the circuit function. 

satisfying this re^ire^ent hitherto in actual practice was 
Tch ieved by selecting a layout for the left-hand c.rcurt 
sub tiates 2 different to that for the right-hand crrcurt 
ststrates 2 ^ , as evident fro. .igs . 5a and 5b each showing 
a layout for a left-hand and a right-hand crrcurtry. 

referring now to Figs. 6a and 6b there is illustrated, the 
sale as Shown in Pigs. 3a and 3b, how the c.rcurtry as 
hown in Pigs. 5a and Sb is embedded in the c.rcurt 
substrates 2, 2' which is usually done by pott.ng the 

circuit substrates in plastics. 

When usrng e.g. a stamped .atrix for the ^^^^^^^^ ' J^^^ 
the layouts as shown in Figs. 5a and 5b correspond to two 
different stamped matrixes, each of which is to be e^edd a 
0 in the left-hand and right-hand circuit substrates 2, 2 
0 m tne J. . . . course, two different 

respectively, this requ.rxng, of course, 

^^---'---;",rtr::::.ri:"rrrtron 

. e.: pped including sta^ping/bending dies and auto t d 
hLling devices each specifically adapted to the 1 -hana 
and right-hand stamped matrix. By ma^rng use of axf j^ent 
. = for the left-hand and right-hand 

stamping/bending dies for the ie 

^ matrix it is possible to configure on the two 
"'"1 I r xes by suitably bending the free-standing 
30 stamped matrixes, by ^^^.^^^ pins (not shown) 

stamped matrix sections, contact P 
permitting contacting the components to the tw 

. ^- c^^ and 6b such that tne 

matrixes as shown m Figs. 6a and 
components are positioned mirror-symmetrical to each 
35 on the left-hand and right-hand stamped matrix. 



CH95P-5554U: 




Similar problems a.e likewise involve, w.en u.in. ci^uit 
.u.s«ates «.t. appUea trac. a„a.., e -™ ; 

-aid circuit boards or flexible prrnted circuit fxlms 
of rrgid circuit variants having 

instead of stamped matrixes. Here too, 

different circuitry .layouts, needs to be ^^^^ 
Xeft-.and and right-.and embodiment in 

.i.cuit substrates provided with tracks, meaning ^-J' 
different .inds of exposure masKs need to be employed 
in photolithographic circuit board production. 

c,,e the problem remains of having to handle two 
X„ any case, the P ^^^^^^ production, 

different variants of the circ ^ . ■ ■ ■ „^ the 

Is a result o£ which the objective of minimizing 

"riants of the components employed and the complexity m 

handling fails to be attained optimally. 

Although only one circuit substrate is involved when using 
circuit substrates having two different layouts for the 
. Tircuitry applied to both sides .e.g. " ^ ^ ^ 
double-sided circuit board provided with "^^^^J^ 
sides or a double-sided flexible circuit ^^^'^ -'^^^^^ ° 
.oth sides, this still needs to be provided ^"^'^^ 
both sides which, depending on the method employed m each 
. considerably add to the complexity in production 

and thus the costs involved. 

Xt is thus the objective of the present invention to 
La circuit substrate assembly comprising a left-hand 
propose a circuit ^^^^^^^^^ ^^^^^^^^^ electrical 

" ::d,o\ etectronio and.or electromechanical components 
tioned mirror-sy^etrical to each other in which t.e 
Tuler Of component variants needing to be ^ 
£or series production including the number of variants 
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..e circuitry for t.e left-.ana and ri.Ut-.ana circuit 

substrate is a minimum. 

... o.,ecti.e is aCieve. t.e — ^ -^ti:::: 

Claim 1. The dependent claims relate 
embodiments of the present invention. 

.aaition to t.e series .ro^uctio. o. ^^^^J^^ 
,or eXectro.ec.a.icaX car .oor oc ^e - P^^^^^^ 

.e e. . ^^^^^^^^^ 

....uit ----V ries production o. ve.icXes .a.in. 

or ri L-^ana arive or ,uite .eneraiiv in an. 
ratTon ..ere a Xe.t-.ana variant ana a ri..t .a ^ 
..iant .irror-s.™„etricai t.e t 

— t:::::ri^::a.in.iet.e.^ 

and/or electronic components. 

aa.anta,es ana features of t.e present 
.ow ^e aetaillea by way of example e:^oar.ents as aescrr 
1. ..e following with reference to the arawrngs xn whrch 

a plan view of the left-hand variant of 
"rcurt substrate in accordance with the rnventron 
including the circuitry integratea therern; 

lb is a plan view of a right-hana circuit substrate 
IL to the left-hand circuit substrate as shown 

corresponding to cne 

in Fig. la; 
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.espectivel. of t.e circuitry as s.own .n »^ 
XI, respectively each in tl.e form of a stamped matr.x, 

n^lie^s o^ a ieft-.a.. and ri..t-.a.a variant 
respectively of a circuit substrate to assrst 
explaining the objective forming the basrs of the 
iLntion as well as the components applied thereo, 
the assigned circuitry being concealed: 

4 is a diagrammatic illustration of a circuit 
dilgram and a plug contact assignment of ^cui 
Xeft-hand and right-hand variant respectively of 
substrate as shown in Figs. 3a and 3b: 

Sn'iews of a left-hand and right-hand variant 
of conventional circuitry in the form of stamped 
matrixes for use in the circuit substrates as shown rn 
Figs. 3a and 3b respectively; 



corresponding to those as shown in .^gs 3a 
and 3b showing the circuitry integrated rn the two 
circuit substrates as shown in Figs. 5a and 5b; 

... 7 is a plan view of a plug used preferably on a 

i cu t sulstrat'e assembly in accordance 
including two rows of terminals arranged juxtaposed 
parallel; and 
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variants of a single-sided conductor substrate for use 
In the circuit substrate assembly In accordance w.th 
L invention in tUe for. of a rigid circuit board or 
a flexible circuit filr» wit. a plated-t.roug. trac. 
plane . 

. to Figs la and lb there is illustrated a 

n el ".rror-s^^etncal thereto as regards its 
L..-dl.ensional .eo.etr. along a -^-J^-^^, 

..ectricai ^^^v:::::::: ^ or . - or sw.. 

15 components such as swrtc ^^^^ ^^^^^ ^ 

electric .otors Ml or Ml ^ M. o ^^^^^^^ ^^^^^^ 

or S' are positioned m a pan x, u- . tt,, 

or b ai« y . ^ 9 9' all electrically m 

n^atrix in the circuit substrates 2, 2 , a 
contact with the stamped matrix. 

1. ..e left-hand and :L::Lnrrd 
substrate 2, 2' these components 
oriented mirror-sy^etrical to the mrrror plane P. 

. to be noted, however, that precisely the same 
" ^%nts are used in each case in the left-hand and 
components are us ^he left- 

identical to the switch SWl ' 
hand crrcurt substrate ,,itch SW2 on the 

on the right-hand crrcurt ^^^^ ,„i,oh 

left-hand circuit substrate is ^ _ 

SW2- on the right-hand each 
- - electric motors - ^ ^ ^ ^ of 
of Which turns -^^^ direction of 

, ::att:^?co::::r"ct:.:- .d not contrary to each 
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.„„ ,.„»„.«., ». ...1.— 

~.;"u;r:r"rr" ™ ... 

shift perpendicular to the mirror plane P. 

,he left-hana circuit substrate 2 as shown in Fig. la and 
Z right-hand circuit substrates 2 as shown .n Fxg. lb 
are thL .irror-sy^etrical as regards a three-dr.ensrona 
Teo^etr., but due to the motors rotating in 

Id due to precisely the same contact ------ ^^^"^^J^^ 

the two circuit substrates are asy^netrrcal to each 
in circuit functioning. 

o 9' ac; shown in Figs, la and 
The two circuit substrates 2 , 2 as sho 

-5 r>r- ' in the form of electricaxxy 
lb comprise circurtry 3 or 3 t 
0 conducting stamped matrixes as evident fro... 

2b whereby precisely identical stamped matrixes 
2b, whereby P 3,b,trates 2, 2'. The stamped 

inserted ^ ^Jf^^^^^..^^, ,1_1, substrates 2 thus 

matrix inserted m the rign _ left-hand 

materializes from the stamped matrix used - 
circuit substrate by mirroring at the m.rror plane P. 

This thus enables resort to be made to a single type of 

Tnxs uuu ^„ the left-hand cxrcuxt 

::::rr i:::t:r: ...e and when us. 

the right-hand circuit substrate is oomponented on the 
opposite side for good material economy. 

metallic stamped matrix is concerned in which the 
„here a metallic ^i^.trically conducting and can 

raatrix sections are totally ^ soldering 

thus be electrically contacted, th3.s is done 
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.onain. o. wexain. t.e contact pins o. — °J 
components to one side of a stamped matrxx or 
respectively to the opposite side. By making use o£ two 
stamped matrixes symmetrical to eac. ot.er only one 
stamping die needs to be made available. 

Kef erring now to Figs. 2a and 2b the blac. circles 9 and 9' 

spectively identify positions at which the - 
contacts of the components as shown in Frgs. la and lb 
S or S. motors Ml, M. or Ml', M3 ' ^nd sw tc- 
S2 or S1-, S2-) are connected to the stamped matrixes. 
Treferably the left-hand and right-hand variants of ^e 
stamped matrix are each provided at these pornts 9 w.th 
oontact pins or contact tags by a step in P— ^ ^ 
implemented separate for both variants, as ---^^ f 
the usual methods of welding, solderrng or rn P"""^^^ 
Lo by bonding contact pins or oontact tags . .he conta 

r^^r, then be connected to tne 
of the components can tnen 

^ r^.tr-ixes bv particularly simple ways 
prefabricated stamped matrixes oy P^ 

0 and means . 

oue to using identical plugs S or S' and motors in series 
production of car door loc.s particular 
paid to the retirement of functional asy^etry - 
the Plugs and motors mounted on the left-hand and rrght- 
hand circuit substrates respectively. 

TO minimize problems in configuring the layout of the 
: rcuitry for a circuit substrate assembly in accordanoe 
with the invention the array for the contact terminals of 
plug S or S- as shown in Fig. 7 and the contacting sections 
Tf the Circuitry for a circuit substrate assembly .n 
accordance with the invention is preferably selected. 
AS evident from Fig. 7 a plug S is provrded -^^^ J^^^ 
K arranged in two rows juxtaposed rn 



5 



contacts 





,,131 i e a first row of plug contacts A to E and a 
parallel, r.e. , „ K The contact terminals a 

.econa ro. roJ of plug contacts . to . are 

^ ^^n: e . a distance . relative to the second row 
:r:: t c Inlls . . assigned to the plug contacts . 



to K. 



Now 



,n defining a layout for a circuitry to be e^ploved - 
. ...cult substrate assembly ^ O , 

invention tbe circuitry ^^^^^^^'^^^ . and 

^ Id (Fia 2a) corresponding to ttie pxuy 

l a C and H are li)cewise arranged in two rows 

" ' d°'n parallel to each other, as evident fro. Pigs, 

juxtaposed in parallel ^^^^ 

'■ ..="»■ 
::r::: » ----r 

^v,'o it is assured that rne 

:,--.:^^eret n .cht 

" ""T^ r.;r" canteconnrcted. Xn the present 
: ra::r e :Lh the circuit diagram as shown in 
7:: : P-g contacts . and X, . and K are not 

contacted. 

^hat all contact terminals 
This arrangement ensures that all „ p to H 

, V, of the plug contacts A to C as well as F to H 
a,b,c,f,g,h of the plug .^^^ ^^^^^^^ 

of the plug to be contacted are able 

' r:-r bir:: ii-^- -^uit substrate . 
nri: ... as we. as on the c-^^;— ^; 

^ -iQno ^-hPreto as shown m Fig. ^i-^- 
flipped 180 there o ,i,j,t-hand circuit 

the mirror plane P) , m ocne 
5 substrate 2 ' . 
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....a o. a .a..ea ^ r-.r cir.: 

substrate is co , v^n « ^ided it is now 

possible xn a ^^^^^ flexible 

invention to use "^^^ ,,,3 
oi.cuit £ii™. Prov.aea "ac.s o V 

13 evident £ro. ...s ^ substrates 4,4' 

10 perspective two identical "-""^ 

provided sin.le-sided wit^ traces ^ "J^ .^e 
assembly in accordance witl. t.e 

1. a left-Uand and a right-hand circuit substrate. 

. 8a is a conductor substrate 4 provided 

15 Shown xn F... 8a . ^ ^.^^^.^ 

slngla-s.ded wrth tracks f ^^^.j^^.or substrate 

substrate. Shown rn rn Fxg. 8b 

■J to the conductor substrate as 

r ::r 

conductor substrates. 

K,trate 4 4 " is provided with through- 
- The ----^ ,„„.s are to be applied, 

,,les 5 - ..rough-plated for this purpose, 

,,e through-holes 5 b g ^^^^^^^^^ ^^^^^^^^^ 

,,.s — - provided only single- 

^*"" th tracts his thus enables conductor substrates 
30 sided wxth tracks. Th employed for 



invention. 
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